Correlation between clinical characteristics and mitochondrial D-loop DNA mutations in hepatocellular carcinoma.
Mitochondrial DNA (mtDNA) mutations are found in many kinds of human cancer. The aim of this study was to evaluate the relationship between mtDNA mutations in the liver and human hepatocarcinogenesis. Direct sequencing of mtDNA was done in 54 hepatocellular carcinomas (HCCs) and 47 surrounding liver tissue samples, obtained from 54 patients with HCC, and in 5 liver samples without inflammation, obtained from 5 patients with metastatic liver tumors. We also examined p53 mutations in the 54 HCCs to examine the correlation between nuclear DNA mutations and mtDNA mutations. Mutations of mtDNA in the D-loop region were found in both HCC and noncancerous liver tissue. In normal liver without chronic inflammation, no mtDNA mutation was detected. In every case, the number of mtDNA mutations in HCC correlated with that in noncancerous liver tissue. Twelve of 52 mutation sites in the D-loop region of mtDNA were specific for HCC. The mean number of mtDNA mutations was 1.7 in well-differentiated HCC, as compared with 4.5 in moderately differentiated HCC and 4.6 in poorly differentiated HCC. The frequency of mtDNA mutations was thus higher in less differentiated HCC. We detected p53 mutations in 15 (28%) of 54 HCCs. The mean number of mtDNA mutations was 5.3 in HCC with p53 mutations and 3.8 in HCC with wild-type p53 (P = 0.024). A higher frequency of mtDNA mutations was found in less differentiated HCCs, and it is also possible that mtDNA mutations are related to nuclear DNA mutations in HCC. The accumulation of mtDNA mutations is a useful predictor of hepatocarcinogenesis.